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NOTE ON THE TEMPERATURE OF ECHIDNA 
ACULEATA. 


By H. S. Harcro Warptaw, D.Sc., Linnean MacLeay FELLOW 
OF THE Society IN PHYSIOLOGY. 


(From the Physiological Laboratory of the University of Sydney.) 
(With two Text-figures). 


Tn a previous communication, the present writer has recorded 
a number of observations of the rectal temperature of Hehidna 
aculeata (Wardlaw, 1915). The observations were made at 
different times of the day, and during different seasons of the ~ 
year. As the temperatures showed considerable variations, even 
outside of thé periods during which the animals were hibernating, 
some difficulty was experienced in arriving at an estimate of 
their normal waking temperature. Average values calculated 
trom results varying like those obtained have no precise meaning. 
Yet to give the range of variation alone is hardly sutticient: a 
central value is necessary as a point of departure. 

These results, therefore, have been submitted to a further ex- 
amination, in which the graphic method of statistical analysis, 
due to Galton, has been applied in the manner described in a 
former paper (Wardlaw, 1917). In this way, it has been shown 
that the observations of temperature are not distributed at 
random over their whole range of variation, but occur more fre- 
quently in the vicinity of certain values, and that the tempera- 
ture of this animal has certain definite most probable values for 
different times of the day at different seasons of the year. 

In the accompanying diagrams (Text-figs. 1 and 2), the fre- 
quency of occurrence of different temperatures of Echidna, outside 
of the periods of hibernation, have been plotted. Temperatures 
of the animals are measured along the abscisse. The relative 
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Text-fig.1. (See p.S49), 
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Text-fig.2, (See p.849). 
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frequencies of occurrence of the various temperatures are pro- 
portional to the ordinates. Autumn and winter températures 
are given in Text-fig.1; spring and summer temperatures are 
given in Text-fig.2. The morning and afternoon temperatures 
are plotted separately in each diagram. ‘The mean air-temper- 
atures, corresponding to each range of LC. of the animal’s tem- 
peratures, are also shown. The numbers of results represented 
by cach of the four pairs of curves are as follows: autumn-winter 
period, morning, 188, afternoon, 242; spring-summer period, 
morning, 98, afternoon, 102. As these numbers are different, 
the ordinates of the different curves are not directly comparable 
with each other. ‘This does not maiter, however, as only the 
different ordinates of the same curve require to be compared. 

Curve A, Text-tig.1, shows the ogive of the morning temper- 
atures of Eehidna during the autumn-winter period. Each 
ordinate is proportional to the number of observations oecurring 
at and below the corresponding temperature. Curve A’ is the 
derived or frequeney-curve; each ordinate is proportional to the 
number of observations occurring at the corresponding temper- 
ature. It will be seen that the maximum of this freyuency-curve 
lies at 29°7°C.: this is the most probable morning-temperature of 
Echidna during the autumn-winter period, It will also be noticed 
that the carve A’ flattens out and becomes almost horizontal 
below a temperature of about 27°6°C. This portion of the curve 
continues down to about 8:0°C., but has not all been shown. The 
curve indicates that, below 27:6 C., Echidna allows its temper- 
ature to vary at random, and displays no tendency to bring it 
towards a definite value. By the time its body-temperature has 
fallen to 27°5°C., Echidna has thus become a completely poikilo- 
thermal animal. 

The line A” joins the mean air-temperatures corresponding to 
the different body-temperatures of Echidna, and is marked by 
cireles. 

Curve B, Text-fig.1, is the ogive of the afternoon-temperatures 
of Echidna during the autumn-winter period. Curve B’ is the 
corresponding frequency-curve. Its maximum occurs at 32°3°C., 
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and this is the most probable afternoun-temperature of Echidna 
during the period in question, The line B” joins the air-temper- 
atures corresponding to the different temperatures of Echidna, 
and is indicated by dots. 

Curve C, Pext-fig.2, is the ogive of the morntng-temperatures 
of Echidna during the spring-summer period. C’ is the corres- 
ponding frequeney-curve. Tts maximum lies at 30:0°C., and this 
is the most probable morning-temperature of Echidna during 
spring and summer. The line ©” joins the average air-temper- 
atures as before, and is indicated by circles. 

Curve D, Text-fig 


of Echidna during the spring-summer period. D’ is the corres- 


2, is the ogive of the afternoon-temperatures 






ponding frequency-curve. The curve, it will be noticed, does 
not fall after rising to its maximum, but remains constant. The 
maximal value is reached at a temperature of 32°6°C. Above 
this temperature the frequency-curve is horizontal, and the tem- 
perature of Echidna varies at random, These facts indicate that 
there is an upper, as well as a lower, limit of temperature beyond 
which the temperature-regulating mechanism breaks down, and 
Echidna behaves as a poikilothermal animal. This mechanism 
is only effective while the animal’s body-temperature lies between 
about 27°6 C. and 52°6°C., that is, over a range of variation of 
about 5 C. 

The line D” joins the average air-temperatures correspouding 
to the different afternoon-temperatures of Echidna during the 
spring-summer period, 

The four curves show, that most probable temperatures of 
Schidna are 2'670. lower in the morning than in the afternoon 
during both of the periods in which the observations werc 
made. 

The most probable temperatures of the spring-summer period 
were very slightly (0°3°C.) higher than the correspouding tem- 
peratures of the autunm-winter period. The average air-temper- 
atures were about 5°C. higher in the former than in the latter 


period. 
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SUMMARY. 

The most probable temperatures of Echidna are: in the morn- 
ing, 297°C. during autumn and winter; 300°C. during spring 
and summer. In the afternoon, 32°3°C. during autumn and 
winter; 32°6°C. during spring and summer. 

The temperature-regulating mechanism of Echidna is only 
effective while the body-temperature lies between 27-6°C. and 
326°C. Outside of these limits, Echidna behaves as a porkilo- 


thermal animal. 
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LEGENDS OF TEXT-FIGURES, 
Text-tig.1 (p.845). 

Relative frequency of occurrence of different autumn and winter temper- 
atures of Echidna.  Abscissie, body-temperatures of Echidna. 
Ordinates of curves A and Bare proportional to numbers of oh- 
servations at and below the corresponding temperatures. Ordinates 
of curves A’ and 197 are proportional to numbers of observations at 
the corresponding temperatures, The points joined by the lines A” 





and B” indicate the average air-temperatures corresponding to each 
degree range of body-temperature. Letters A, A’, A” refer to 


inorning-temperatures; letters B, B', B” to afternoon-temperatures, 
Text-tig.2 (p 547). 

Relative frequency of occurrence of different spring and summer temper- 
atures of Echidna. Abscisse, body-temperatures of Echidua. 
Ordinates of curves C and D are proportional to nmnbers of ob- 
servations at and below corresponding temperatures. Ordinates of 
curves C and D’ are proportional to numbers of observations oc- 
curring at the corresponding temperatures. The points joined by 
the lines C’ and D” indicate the average air-temperatures eorres- 
ponding to each degree range of hody-temperature. Letters C, C’, 
C” refer to morning-temperatures; letters D, D’, D” to afternoon- 
temperatures. 


